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one state the particle moved to a region between said two planes and ii 
said second 

switched state the particle moved outside said region between the two 
planes, wherein in 

this claim the particle movement is translation movement of the all the 
particle and not 

wave function expansion as in the previous claims 

27. Switching device of claims 1- 26 wherein the term particle refer to cm 
or more than one electron, neutron, proton, atom or molecule. 

Description " " — 

Background Of The Invention 
1. Field of invention 



present invention relate to switching methods for computers and electronics devices 



2. Description of the Related Art 
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on the top surface above the P- type region, is a thin layer of oxide insulator, on the 
surface of this insulator there is a polysilicon gate. 

By applying a positive voltage to the central electrode the positive charge on the gate 
electrode (p/region) repels the holes at the top surface of the p-type layer. Thermally 
created conducting electrons in the p-type will be attracted by positive charge. This 
means, electrons can flow freely from one side to the other and the device is on. If the 
voltage is removed there is no current and the device is off. 

Another method is the bipolar transistor, a bipolar can be an n-p-n or p-n-p structure. It is 
critical that the middle layer (base) be thin for high current gain. Bipolar transistors have 
restricted current flow. A bipolar transistor can be operated in different regimes that are 
determent by the biases of the two junctions, the most important regimes is the active 
(normal) mode where the emitter- base junction is forward and the collector - base 
junction is reverse. In the saturation mode the collector current Ic is a weak function of lb 
or le. If the cut off mode set by lb or le equals zero the transistor is off and le is close to 
zero. Bipolar transistors are more suitable for high speed circuits because of their high 
transconductance. Another advantage of the bipolar transistor is that the threshold for 
turn off is less sensitive to process variation. Mosfet advantage is less difficult fabrication 
process. 

The present invention is switching devices based on change in electric charge distribution 
denoted as wave function size change. The notation Of wave function is referred to wave 
function in quantum mechanics, the absolute value of the wave function power two is the 
probability distribution of the particle in space. A particle or particles that change their 
energy change their wave function size. For example Kinetic energy gain by an electron 
expands its probability distribution in space, there are higher probability to find the 
electron at areas that had low probability for electron occupancy before the kinetic energy 
gam E.Yahalomi, Arxiv, physics/0109013, (2001). E.Yahalomi, Arxiv,cond- 
mat/0310144, (2003). For several electrons the wave function and the probability 
distribution are correlated to the number of electrons inside each area. Increase in kinetic 
energy caused higher number of electrons to be in distant areas. Since electron charge 
distribution is correlated to electron distribution, kinetic energy gain expands electron 
charge distribution and kinetic energy loss decrease charge distribution. Electron wave 
function size can change by potential energy as well, for example electron that is 
confined between two walls and subject to repulsive negative electric potential energy 
from both walls decrease its wave function size in space. Electron subject to positiv7 
electric from each of the wall expands it wave function. 

Other kind of particle wave function change is actual particle size change. 
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For example proton size increased when gained kinetic energy by increased in the strong 
force bond length between nucleons in the proton, Nobel literatures 2004, D. J. Gross and 
F. Wilczek, Phys. Rev. Letters 30 1343 (1973), H. D. Politzer, Phys. Rev.Lett 30, 1346 
(1973). 

Miniaturization of transistors and fabricating more transistor on a certain area arise 
problems of high heat emission and high electric energy consumption, other problem is 
that electron current have speed limits that set limits to switching time. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to provide a switching method of low energy 
consumption, fast switching time and reduced heat emission for switching in computing, 
electronics, optoelectronics or any kind of circuit. 

For one embodiment of the invention the switching state is dependent on the particle 
wave function size in space. 

For one embodiment of the invention the method of changing the particle wavefuntion 
size is by energy received or transmitted by the particle. 

For other embodiments of the invention the switching method is by changing the particle 
wave function size by change in kinetic energy, photonic energy, and potential energy for 
example coulomb potential energy, or phonon energy. 

For one embodiment of the invention includes a method for detection of the switched 
state comprising: two boundaries in two sides of the switching particle. Wherein the two 
switching states is detected by the corresponding values of the potential between the two 
boundaries. 

For one embodiment of the invention include a silicon layer with phosphorus dopants An 
undoped silicon layer, a silicon oxide insulator layer on two sides of the doped silicon 
layer, an Aluminum based metallic contact on the insulator layer an additional silicon 
oxide insulator layer and Aluminum current conductor on said additional silicon oxide 
insulator layer. 

For one embodiment of the invention include a method for detection of the switched state 
wherein the two switching states is detected by photon detection. 
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difference m the charge potential between the two planes. X 
BRIEF DRSCRTPTTON OF tup r,i> a wiNgg 

2£«E3£i^ by way of exampie ^ ^ — - - 

S^l* sch ^^ c ~P"*entation of a switching device based on particle 
function s,ze change. Wherein the particle wave function is in its initials^ 



wave 

in its initial size. 



fonctin 1 ! 8 ^^^P^ntotion of a switching device based on particle wa ve 
function size change, the particle increase its energy and its wave function s£T 



Tend state * switching device; the device is switched to the 

second state by kinetic energy gain from other particle. 

^^ii^S^JSSI?^ 11 of a switchin8 device; the device is switched ba <* *> 

me nrsr state by transferring kinetic energy to other particle. 

rCP ™ ion ° f a device wherein the switching is based 

ofthe device - d P*» — 

toer V^lf^fi r ^J eSentati ° n of a switcbJn S device - wherein the switching to a 
larger particle wave function state is based on energy gain from phonons. 
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S«ai«" C rePreSema,i0n ° fthe swi "="ing device wherein «he partie.. is inside 

^^^^^^^^^^^ 

FIG. 1 la is a schematic representation of a switching device 

wherein the particle is in smaller range in the cavity due to repulsive potential. 

FIG.l lb is a schematic representation of a switching device 
wherem the particle is in larger range in the cavity. 

is in smaller range. 
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FIG 12b is a schematic representation of the switching device wherein the particle wave 
function is in larger range. kwwmc wave 

FIG.13 is a schematic representation of a switching device 

SSeUo said^gion Ve Wti ° n **** * ^ 111/11,6110641 current ™ side * wire connected 

FIG.14 is a schematic representation of a switching device wherein particle wave 
se^on 1 dtey 3 e? an$IOn ^ mfluence b > electric Potential the current inside a 

F1G.15 is a schematic representation of a switching device wherein particle wave 
function expansion inside first layer influenced by electric potential the current inside a 
second layer and the expansion or contraction of said wave function determined by a 
similar sign of potential field influenced the wave function from external charged areas 



DETAILED DESCRIPTION OF THE PREFERRED EMBODTMRMTS 

A first preferred embodiment is a switching device based on changes of the particles 
wave functions size inside a container as illustrated in fig. 1 

The device includes a container 1 for example a quantum well, a particle wave function 2 
or an expanded wave function 3 . 

Juf^l° n referred m general to any kind of zone, which contained most of 

the particle wave function. The notation particle can refer to several kind of particle for 
example; electron, proton, neutron, atom, molecule or photon, the notation particle refer 

¥J* m ° rC th r.° ne P 4 "* 1 ^- Fi &** * P**ent a two dimensional wave function, the 
absolute square of the wave function is the probability distribution of finding the particle, 
fte filled area illustrated an area where it is most likely to find the particles outsidethe 
filled area there is low probability to found the particles. The upper curve of the wave 
function is the border of the area of high probability of finding a particle it is determined 
by internal characteristics of the particle wave function mathematically described by 
wave packet and it determined by the wave function interaction with other particle in the 
container. Changes m the particle wave function size derived from changes in the particle 
energy increasing the particle energy increases the particle wave function size in the 
container. Particle gained energy could be kinetic energy, potential energy or both. 
Decreasing the particle energy to its initial value results in reverting the particle wave 
function size to its initial size. The term wave function size referred to volume 
distribution on 
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EST ta£T ta r > . d r nsi0 ' ls - degenerated the size can be denoted as p lane or 

particle has energy B2 wW ""dKated, as first switched state. If the 

container , to SSiXSS^lJaZdlS ~" ^ ^ "» 

The operation of device is heuristically suggested bv fi* i 9 t« -> «. ^ , • 
switched fro* .its initial state charaeterL^wt ^o« size si at^nf sLe 
characterized by a larger wave function size <S> inside the 6 
container. The operation of device is heuristically suggested bv Fio 7 -> a ^ ^ 

kmefrc energy recent from external interaction as external particles 7. Fte 2b show 
kinetic energy transfer from the particle in container 4 to an external particles whteh 
mteracted wtth the particle in the container that caused reduc^SnTtheTaScltave 
fhnctoon to its u*d size S and the device sfcfce is switched back to state 1 T^e rXed 

n u Z?r *\ P ^ Cl \ disteblltion " not by classkal transnational movement it is a 
quantum mechanics phenomenon that allow the particle to have probability of Wunvine 
areas where it could not occupied by classical Uransnational movement g^TmT 

22^1 ♦ <MI S,T ied to SWitched the wave of a single electron 

d£££l fa ten mil xelectronyolt at room temperature. A similar device stn>2e 
described in fig.3. Wherein the switching between the two states is achieved by photon 

£35 W ?i° f tomSm ^ iom b * *• P«ticle. The operation of the device is 

heunstically suggested as particle 9 with initial energy E absorbed a photon 1(D) 

^rSlfE^f ! * ST 1 «~ ■ ^ ^ ^e part^ fene^l increase 
^In3sei2^7 * e dwe to P hoto n absorption^hich caused 
2T^!!Z u P ^f ! 1 W T . ffUact,on size M - * ae P^icle wave fimction 

size represent change in the device switched state. A reverse switching between the two 

-:? ieVe ^ ™ emi «'°» ^ the particle wave function l7o^ by I 

™ P^ 1 * OT P^onon which reduced the switched particle to 

its initial energy, size and state S>. 

^Ill* 6 r!l CMmg . the ^ ^ is acbieved * P»cnon or phonons energy 

wit Z^T T?* PMticie ' Kg 48 $kow ™ kcrease the switching partTck 
wve function size 12 due to energy gain from an interaction with a phonon 13 to 
^nsfei^d energy to the switched particle. The particle expanded wive function £ 

EST? If? 6 SWlitd>ied "** rf device ' Fi * 4fe *o^e device reverted to fa 

mitial state by an energy transmitted from the particle wave function 112 4© an interacting 
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phonon or phonons 14 that caused the particle wave function to decrease to its initial size 
and the device to switch back to the initial state. 

A similar device structure is illustrated in FIG. 5 the switching device includes two 
charged areas 1545a in two sides of the switching particle 16. 

The operation of device is heuristically suggested by a particle wave function 16 
indicated device switched state, charged areas 1545a are used for detection of the device 
states, for a charged particle like electron the particle probability distribution is also 
charge probability distribution change in the charge probability distribution change the 
electric field and electric potential on the detection element which, detected as change in 
the switched state. In this embodiment the potential value between the two charged areas 
15,15a is different when the particle wave function 16 in the container has smaller or 
bigger size, which indicated the two switched states of device respectively. 

In figure 6 the device has two regions determined by their material composition in region 

17 the device is made of silicon with dopants like phosphors or made of insulator like 
Al.sub.2 Osub.3. Region 18 is made of silicon. The potential detector is made of two 
charged areas 19,20 on two sides of region 18. 

The operation of device is heuristically suggested by Fig 6: The device can be switched 
between two states first state is when the particle wave function is only in region 17, 
second state is when the particle wave function expanded to region 18 as well, the 
particle wave function is expanded by kinetic energy gained to the particle and it is 
returned to it's initial value when the particle kinetic energy returned to its initial value. 
The two switched states are detected by the potential difference between the two zones 
19, 20 located on opposites sides of region 18 as the electric charge expanded to region 

18 would change the electric potential between element 19, 20. 

Device in fig.7 is similar to device in figure 6 but with optic detection based on photon 
scattering 21 or photon absorption 22 or photon transmission 23 of the particle wave 
function 24. The detector 25 can be in different places near the container depending if the 
detection derived from scattering, absorption or transmission. 



The operation of device is heuristically suggested by Fig 7,The device can be switched 
between two states first state is when the particle wave function is only in the lower 
region border by lined line, second state is when the particle wave function is expanded 
by kinetic energy gained in the particle, it is returned to it's initial value when the particle 
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me^ STSdr? ? ^ ^ 71,6 ^ SWitched states « by optical 

contracted parSL wTve LnZn ' ^ ermg * d ~"ed from a 

lf^ n i P ^ fel ?" ed . em . b<K,imeilt is a swit ^g device illustrated in? 

SSLSif^ PartiC,e ^ WiOD * " sid * * container 27 and detection 

SLT rat j° n of d ^ iGC * heuristic ally suggested by kinetic energy gain by electron 

Sparse ? *~ «~*^™t&S^ 

f^* 011 mansion, the expansion is a dynamic continues process that 

252^2?? ° n C ? nductor 28 c ^ed conventional electron conduction S 

lESS^ST d€ f eimined by l he CUirent ^ m 28 ' ^ ^ntinues expansion is 
transnational movement for example the center of mass 

Ot the particle can move less distance in expansion mode compared to transnational 

movement obtained by averaging the probability distribution of >Z S "mm 

Third preferred embodiment is a switching device illustrated fig.9 
The device contain particle 32, two electrically influenced plane? 29,30 
And container 31. 

bZeen^mlu ^ff ^ «»e operation of device conductive planes 29,30 a container 

; ? iT d ? CtlVe - PlaneS SCrved 38 a P° tentiaI dctector with minimum 
Particle by detectmg change in the electric potential between the planes 
due to the presence of the charged particle. A particle 32 can be switched between two 

tins ISl^/T 01 ' 13 ° UtSide the reeion between * e ^° Plane^O. In 

tois embodiment the movement , s translation movement of the particle and not wave 

£E£S£ ,? T M ? 85 m th<S ^ CViOUS embodiments - The two states are detected by the 
difference in the charge potentials values between the two planes 29,30. 

Fourth preferred embodiment is a switching device illustrated in fig 10^ 
The device include conductive element 33, an electric field screening element 34 with an 
unscreened region 34a wherein the particle wave function can influenced the charge 
current of element 33 near element 34a. g 
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The operetjon of device is heuristically suggested by a first state 3S when the particle 
wave function size is not large enough to be in the unscreened region of 34a and a second 
state 3(5 wlbenn the particle wave function is large enough to be at the unscreened region 
34a as well, thereby influencing the electric current in element 33. The two switching 
states are determined by the electric current value in element 33. Each of the two current 
values indicates different device state. 

An experimental configuration 'in the super conducting temperature region related to 
embodiment 2 and 4 was fabricated, M.Avinun-Kalish et al and reviewed by professional 
referees Phys Rev let 92 (2004). The operation of the experimental configuration is 
suggested by quantum dot containing electrons as in the first region in embodiment 4, 
next to the quantum dot is a region area confined by two leads which serves as the second 
region in embodiment 4 a quantum point contact serves as a detector since it's 
conductance is changed by the electronic potential in the quantum dot system as the 
conducting element in embodiment 4. The system structure include confinement in the 
two dimensional electron gas 53 ram below the surface, areal elecfron density 3.3 "10 sup 
11cm sub -2, mobility of 1.6 *10 sup 6 centimeter $up2 /Vs at 4.2 Kelvin. The 
confinement is provided by negatively biased metallic gates deposited on the surface of 
GaAs-AlGaAs heterojunctiom embedding the 2BEG. By measuring the detector 
conductance at different values of drain voltages on the detector : V sub d =1.5mv, Vsub 
d = 1.25mv, Vsub d «- 0.9 mv for two temperature T sub kl equals 41 micro ev and T 
sub k2 equals 12 micro ev, a correlation between the quantum dot temperature and the 
detector conduction was experimentally verified that correlation result from kinetic 
energy gained by temperature raise that expanded the electron wave function from a 
first region of quantum dot to the second region in the device as well thereby influenced 
the current in the wire detector. The size of the electronic wave function is described in 
the paper as linearly proportional to fermi velocity which, proportional to the temperature 
and related to electron kinetic energy. 



Fifth preferred' embodiment is a switching device described in fig.1 1 

consist of repulsive electric potential contacts 37,38 and particle wave function 33>. 

The operation of device is heuristically suggested in fig. 11 by repulsive electric potential 
contacts 37,38! create an electric repulsive potential on a particle wave function 39 
between them. The particle size is depends on the repulsive potential value the larger is 
the repulsive potential value the smaller become the particle wave function size, mis 
method of changing the wave function size is different from the method described in the 
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lO sup 1<5 centimetre sup — 3 are deposited by Chemical Vapor Doposition(CVD) at 

temperature 

of" 1 230 oC 

<«> Thin oxide is removed to expose areas into which P-type impurities arc to be 

difluscd to form the source 88 and drain 90 regions. The diffusion is processed by gas 
flow contained P-type impurity Boron dopants to 88 and 90 regions, concentration of 1 O 
sup 1 T centimetre sup —3 over the surface at high temperature. 
<h> Thick oxide (Si02) layer is grown over entire wafer again, 

masked With photoresist and etched to expose selected areas over poly silicon gate and 
source/drain regions 88,90 where contact connections are made 

<i> Thin layer of SIO2 of O.l micron grown over the entire chip surface. Aluminium is 
deposited over entire wafer surface, thickness typically 1 micron. Metal layer Is masked 
and etched to form required interconnection pattern. A passlvating oxide (over-glass 
oxide) is deposited to protect wafer pattern, contact holes are patterned for device pad 
points. Wafer hack is metallised for substrate connection. 

Seventh preferred embodiment is a switching device generally denoted SO is illustrated in 
fig. I 5 the device has similar stricture to second embodiment except the gate have two 
charged contact on either side -with the same charge sign. Tn a case where both contact 
have negative potential the contact contracted the electron -wave run ct ion inside the gate. 
In a case where both contact have positive potential the contacts expanded the electron 
wave function inside the gate. 

30 e vice HO consist of a back source layer 112, layer 114 of doped silicon layer with 
phosphorus atoms. X 16 is silicon oxide insulator, 118 region of p type source with Boron 
dopants, region 1 20 p-type drain doped silicon with boron atoms, is polysilicon gate 

-with phosphorus dopants. 124.126 are silicon oxide insulator layers. 1 28, 1 30 are 
Aluminum metal gate contact with the same charge sign. 



The operation of device is heuristically suggested in by Fig 1 5 : A voltage of 3 volt is 
biased through 118 source to 120 drain, electrons do not enter or exit the gate at any time 
due to the insulating layers 124. 1 26. A positive voltage of 0-6 volt on both 128,130 
contacts expanded the electrons wave function inside gate 122. which increased the 
charge distribution and increased the effective electric potential in gate 1 22 and attracted 
hole conduction from the source 118 towards the gate. 

The following steps of the second preferred embodiment method may fabricate device 
1 lO: 



I=>re vio us embodiments and it is based on repulsive forces from the two charge planes 
towards the particle container. By reducing the repulsive potential value the particle wave 
function size expands, thus achieving two states denoted by two particle wave function 
sizes. To revert to the initial state the repulsive potentials are reverted to there initial 
value and the particle wave function returned to its initial size. Referring to fig. lla the 
repulsive potentials of element 37.38 are directed toward the particle wave function 3S» in 
the container, which reduces the wave function size. Referring to fig. lib the repulsive 
potential is reduced due to the repulsive potentials of element 37,38 and the particle wave 
function 35> is expanded corresponding to the second state of the device. The detector 
determined the state could be for example any of the detectors described in the previous 
embodiments. 



= ixx Figure 12 contained two adjacent 
denoted by diagonal stripes and detector 43 . 



=gions 40,41. particle wave function is 



The operation of device is heuristically suggested in fig 12; first switched state is 
<^cxxoXcr<± by a particle wave function in a single region in container 4 1. second switched 
state in figure 12b is denoted by an expanded particle wnve function located In region 40 
and 41. The detection method 43 is for example any of the method described in previous . 
The methods for change the particle energy can be any of the method described in the 
present patent. 



Following embodiment describe in m< 
invention. 



re details the devices construction in the present 



Figure. 13 Related to the first and fourth embodiments. Particle wave function can be in 
one region or oxfyc^kAc^A to a second region too as suggested in first embodiment, the 
switched state are detected by an electric conductor as suggested in the fourth 
embodiment. Switching device denoted SO is schematically described in fig 13. Device 
SO include layer 52 of silicon -with phosphorous dopants concentration of 1 0 sup 1 7 
centimeters sup -3. undoped Si layer 54, silicon oxide insulators layers 56,58, undoped Si 
layer 5 8. Aluminum based metallic contacts 60,62,68,70,siHcon oxide insulators layer 64, 
Aluminum conductor 66. Layers 52 have a cross section of 4 microns by 2 microns and 
2 OO— angstrom thickness. 

The operation of device is heuristically suggested in Fig 13. A voltage bias Is applied to 
contact 60 of negative charge relative to contact 62 of positive charge without inserting 
electrons into layer 52. The potential difference increase the kinetic energy In the n type 
electron inside layer 52. then electrons wave function expand into silicon layer 54, the 
electric charge distribution in layer 54 is changed the potential difference 
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(a) An N type silicon wafer doped with phosphors atoms, 1 12, concentration of 10 sup 15 
centimeters sup -3, thickness 0.5 micron. 

(b) A layer of silicon dioxide (Sao2) 116 typically 1 micron thick is grown over surface 
of the wafer at temperature of HOOoC to protects surface, acted as barrier to dopants 
during remainder of processing. Photoresist is deposited onto the surface of wafer and 
spun to achieve aneven distribution of the required thickness. 

(c) Photoresist layer is exposed to ultraviolet light through mask, which defines regions 
into which diffusion is to take place together with transistor channels. Areas exposed to 
U V radiation are polymerised. 

(d) The exposed areas are etched away together with the underlying silicon dioxide to 
expose the wafer surface in the window defined by the mask. 

(f) Thin layer of Si02 (0.1 micron typical) 112 is grown over the entire chip surface. 
Poly silicon is deposited on top of gate oxide and formed gate structure 122, then 
phosphorus atom concentration of 10 sups 16 centimetre sup -3 are deposited by 
Chemical Vapour deposition(CVD) on temperature of 1230 oC. 

(g) P+ Source/Drain - Further photoresist coating and masking allows patterned 
polystiicon. Thin oxide layer is to expose areas into which P-type impurities are diffused 
and formed source 118 and drain 120 .The diffusion processed by gas flow contained P- 
type impurity Boron dopants in 118 and 120 regions, concentration of 10 sup 17 
centimetre sup -3 over the surface at high temperature. 

(h) Thick oxide (Si02) is grown over entire wafer again. 

Masked with photoresist and etched to expose selected areas over polysilicon gate and 
source/drain regions 1 18,120 where contact connections are to be made 

(i) Thin layer of Si02 0.1 micron typical is grown, over the entire chip surface. 
Aluminium of 1 micron thick is deposited over entire wafer surface. Metal layer is 
masked and etched to form the required interconnection pattern. A passivating oxide 
over-glass oxide is deposited to protect wafer pattern contact holes for device pad points. 
The back of the wafer is metallised for substrate connection. 

MODIFICATIONS AND ADVANTAGES 

The dimensions and materials of the preferred embodiment switching devices can be 
greatly varied while still preserving the mode of operation. The silicon system could be 
replaced with other systems such as gallium arsenide, GaN etc. The devices could be 
fabricated from thin layers of glasses, insulators, metals, etc and still provide the 
operation as in the preferred embodiments. Instead of phosphorus and boron gate, source 
and drain dopants could be for example, n-type: arsenic, antimony or 
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p-type: gallium, borin the concentration of the dopants could be changed also. Insulation 
materials and contacts can be greatly varied. 

Holes instead of electrons could be the carrier, or even both holes and electrons 
transported in opposite directions simultaneously. Either dimensional changes or material 
changes or combinations could change the particles energy levels. 

Various geometries are available, such as interdigitated base and emitter, source and 
drain, multiple emitters, multiple collectors, multiple bases, multiple gates, multiple 
sources, multiple drains,multiple detectors and so forth. 

Different value of current, voltage or temperature could be embedded in the device. 

The invention deals with new switching methods that included embedded in different 
structures, devices and fabrication methods and could be integrated to a stricture 
containing more than one device. 

The switching speed and device size could be adjusted so that by use of various device 
strictures, specifications and materials. 

Any of the switching methods described in this patent could be combined with any of the 
detection methods described in this patent, other detection methods could be embedded in 
the device. 

Other triggered switching methods for example ultrasound pulses could be embedded in 
the device. 

The device can be operated in either the enhancement mode or in the depletion mode by 
adjusting the stricture and materials. 

The advantages of the preferred embodiments and modifications include high switching 
speed, |small devices, low energy consumption and low heat emission. 

i 
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(e) two charged regions adjacent to said gate insulators that create an 
electric repulsive potential on particles wave functions inside the gate, 
determined said wave function size and switched state . 

(f) source and drain layers on said wafer at opposite sides of said gate. 

(g) metal contacts on said source and drain. 

24. The device of claim 23 wherein: 

(a) said silicon wafer dopants are phosphorus atoms. 

(b) said insulator layers are made of silicon oxide 

(c) said gate is made of phosphorus dopants. 

(d) said source and drain dopants are boron atoms. 

(e) said metal contacts are made of Aluminum. 

25. said switching device of claim 23 wherein the electric potential on 
said charged regions are attracted potential or a combination of repelled 
potential region and attracted potential region. 

26. A switching device for switching between two states 
; in computing or on off states comprising: 

<a) said two conductive planes for electron detection with minimal 
deflecting potential on a particle entered the region between two said 
; planes, said two switched states are detected by changes in the 
; electric potential between the two planes 
(b) a two regions container. 

(c ) inside said container switched between two state electron wherein 
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, one state the particle moved to a region between said two planes and in 
said second 

: switched state the particle moved outside said region between the two 
planes, wherein in 

this claim the particle movement is translation movement of the all the 
particle and not 
wave function expansion as in the previous claims 

i 

27. Switching device of claims 1- 26 wherein the term particle refer to one 
or more than one electron, neutron, proton, atom or molecule. 

Description """*"" ~~~ — 

Background Of The Invention 
1 ,Field of invention 

The present invention relate to switching methods for computers and electronics devices 

i 

2. Description of the Related Art 

Electronic switching devices are well known in the art several alternate principles are 
usually utilizes for the purpose of producing electronic switching. One method is 
MOSFET. It consist of a P type semiconductor wi th two n type regions one of either end, 
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on the top surface above the P- type region, is a thin layer of oxide insulator, on the 
surface of this insulator there is a polysilicon gate. 

By applying a positive voltage to the central electrode the positive charge on the gate 
electrode (p/region) repels the holes at the top surface of the p-type layer. Thermally 
created conducting electrons in the p-type will he attracted by positive charge. This 
means, ; electrons can flow freely from one side to the other and the device is on. If the 
voltagej is removed there is no current and the device is off. 

Anothdr method is the bipolar transistor, a bipolar can be an n-p-n or p-n-p structure. It is 
critical-thai the middle layer (base) be thin for high current gain. Bipolar transistors have 
restricted current flow. A bipolar transistor can be operated in different regimes that are 
determent by the biases of the two junctions, the most important regimes is the active 
(normal) mode where the emitter- base junction is forward and the collector - base 
junction is reverse. In the saturation mode the collector current Ic is a weak function of lb 
or Ie« If the cut off mode set by lb or le equals zero the transistor is off and le is close to 
zero. Bipolar transistors are more suitable for high speed circuits because of their high 
transconductance. Another advantage of the bipolar transistor is that the threshold for 
turn off is less sensitive to process variation. Mosfet advantage is less difficult fabrication 
process. 

The present invention is switching devices based on change in electric charge distribution 
denoted as wave function size change. The notation of wave function is referred to wave 
function in quantum mechanics, the absolute value of the wave function power two is the 
probability distribution of the particle in space. A particle or particles that change their 
energy phange their wave function size. For example Kinetic energy gain by an electron 
expands its probability distribution in space, there are higher probability to find the 
electron at areas that had low probability for electron occupancy before the kinetic energy 
gain. E.Yahaloimi, Arxiv, physics/0109013, (2001). E.Yahalomi, Anchr»comd- 
mat/0310144, (2003). For several electrons the wave function and the probability 
distribution are comnslated to the number of electrons inside each area. Increase in kinetic 
energy caused higher number of electrons to be in distant areas. Since electron charge 
distribution is correlated to electron distribution, Mnetic energy gain expands electron 
charge distribution and kinetic energy loss decrease charge distribution. Electron wave 
function size can change by potential energy as well, for example electron that is 
confined between two wails and subject to irepulsive negative electric potential energy 
from both walls decrease its wave function size in space. Electron subject to positive 
electric .from each of the wall expands it wave function. 

Other kind of particle wave function change is actual particle size change. 
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For one embodiment of the invention include a switching device wherein the switched 
state depends on the particle wave function dynamic size change in space. 
For one embodiment of the invention include a switching device comprising: (a) two 
conductive planes; (b) an electron which can be switched between two state where in one 
state the particle move to a region between the two plane and the in second state the 
particle is moving outside the region between the two planes wherein the movement is 
translation movement of the all the particle, (c) the two state are detected by the 
difference in the charge potential between the two planes. 

Further embodiments of the invention include semiconductor or other materials structures 
and methods of varying scope, as well as apparatus, devices, modules and systems 
making use of such semiconductor or other materials structures and methods. The term 
particle can refer to a group of more than one particle for example atom or molecule. 



BRIEF DESCRIPTION OF T HE DRAWTNOS 

The invention is herein described, by way of example only, with reference to the 
accompanying drawings, wherein: 

FIG. la is a schematic representation of a switching device based on particle wave 
function size change. Wherein the particle wave function is in its initial size. 

FIG.lb is a schematic representation of a switching device based on particle wave 
function size change, the particle increase its energy and its wave function size. 

FIG.2a is a schematic representation of a switching device; the device is switched to the 
second state by kinetic energy gain from other particle. 

FIG .2b is a schematic representation of a switching device; the device is switched back to 
the first state by transferring kinetic energy to other particle. 

FIG.3a is a schematic representation of a switching device wherein the switching is based 
on photon absorption. 

FIG. 3b is a schematic representation of the device and particle state 
after it Absorbed the photons. 

FIG.4a is a schematic representation of a switching device, wherein the switching to a 
larger particle wave function state is based on energy gain from phonons. 

: 
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: 

S^^^ 11 ^ 6 ?' 7 ° Said COntact c onnected in parallel to Aluminum 
conductor 66 thereby conduction current in Aluminum conductor 66 is changed. 

r^A^f^^^T^ * a switchin S *vice generally denoted 80 is described in 
IndLtn o«? K thC fo rV mbodiment Emended wave function influence the 
S ^ .™ a conducting channel. Device 80 is consist of 82 a back source 

layer , 84 is doped silicon layer with boron atoms, 86 is inversion layer,88 is p type 
^ants^ 9 '. 18 ^^-^-n layers 88,90 are made of silLn wi^hboSn 
dopants 92 is silicon oxide insulator , 94 is polysilicon gate, 96,98 are silicon oxide 
insulator layers, 100, 102 are Aluminum metal contacts. 

The operation of device is heuristically suggested in by Fig 14 : A voltage of 3 volt is 

P ° bMw t0 102 n ^ ive PotentKc Ions do 

^ e ? t ;° r J eXlt ^ ®* e at due to the insulating layers 96,98. A voltage of 0 7 

vo t initiated polarization process in gate 94. The gate electrons are moving ta me 
voltage ejection coursing expansion of the electron wave function due to gain of kinetic 

2?S?*2^£2r ?i Char§ ! - d Urease the effective elf ctric potential 

in 94 that attracted hole conduction from the source 88 towards gate 94 through 
inversion layer 86. ^ 

Device 80 could be fabricated by the following steps of second preferred embodiment 
method; 

(a) An N type silicon wafer doped with phosphorus atoms ,82 , concentration of 10 sup 1 
5 centimeters sup -3 , thickness 0. 5 micron . 

(b) A layer of silicon dioxide (Si0 2 ) 92 typically 1 micron thick is grown over the wafer 
surface at temperature of HOOoC to pprotect the surface served as barrier to dopants 
during remainder of processing. Photoresist is deposited onto the surface of wafer and 
spun to achieve an 

even distribution of the required thickness. 

(c) Photoresta layer is exposed to ultraviolet light through mask, which defines Regions 
into which i diffusion is to take place. Areas exposed to UV radiation are polymerised .The 
areasrequired for diffusion are shielded by the mask and remained unaffected 

(d) The exposed areas are etched away together with the underlying silicon dioxide to 
expose the wafer surface in the window defined by the mask. 

(f) Thin layer of S1O2 O.lmicron thickness 92 is grown over the entire chip surface. 
Polysilicon is deposited on top of gate oxide to form gate structure Polysilicon layer 94 of 
0.4 micron thickness, doping polysilicon with phosphorus atom dopnat concentration of 
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previous embodiments and it is based on repulsive forces from the two charge planes 
towards the particle confer. By reducing the repulsive potential value the particle wave 
function size expands, thus achieving two states denoted by two particle wave function 

T °,r* t0 . ! he Mm sme * e repulsive potentials are reverted to there initial 
value and the particle wave function returned to its initial size. Referring to fig. 11a the 
repulsive potentials of element 37,38 are directed toward the particle wave function 39 in 
toe container which reduces the wave function size. Referring to fig. lib the repulsive 
potential u i reduced due to the repulsive potentials of element 37,38 and the particle wave 
Amotion 33> as expanded corresponding to the second state of the device. The detector 
determined the state could be for example any of the detectors described in the previous 
embodiments. 

Device in Figure 12 contained two adjacent regions 4<M1, particle wave function is 
denoted by diagonal stripes and detector 43. 

The operation of device is heuristically suggested in fig 12: first switched state is 
denoted by a particle wave function in a single region in container 41, second switched 
state m figure 12b is denoted by an expanded particle wave function located in region 40 
and 41 The detection method 43 is for example any of the method described in previous . 
the methods for change the particle energy can be any of the method described in the- 
present patent. 

Following embodiment describe in more details the devices construction in the present 

Figure. 13 Related to the first and fourth embodiments. Particle wave function can be in 

SJSTLT eXp6m f d to ? f COmd regio11 too jested in &* embodiment, the 
switched state are detected by an electric conductor as suggested in the fourth 
embodiment Switching device denoted 50 is schematically desSbe7m fig 13 Device 
50 include layer 52 of silicon with phosphorous dopant? concent^ of 10 sup 17 

£S?7h! U * " 3 ' T d0p f d §i ^ yef 54 ' saicon oxMe layers 56,58, undoped Si 

jSZE£ <^T? b ^ dmetaUic coratects *0,62,68,70,silicon oxide insulators lay^ 64, 

Layers 52 Mv * & cmss sectioa of 4 ~ *y 2 - 

c?lT£f°? ° f d ? to0 '? he ™ m cany suggested in Fig 13. A voltage bias is applied to 
contact 60 of negative charge relative to contact 62 of positive charge withou tmserting 
Y T 5 l-J^ ^eJthe kinetic I neTgy^ i»^S 

mZZZJTt JL aye l 52, *T eIeCttOTS Wave **> silicon layer 54, the 

expanded electnc charge distribution in layer 54 is changed the potential difference 
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